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In order to study the effects of ageing on the sebaceous 
follicles in man, gland size was determined by planime-
try and cellular kinetics studied by autoradiography. 
Twenty-one excisional biopsies from the cheeks of 16 
aged subjects (M = 69 ± 5 yr) were compared to younger 
age groups, namely 5 from adults (M = 50 ± 3 yr), and 15 
from young adults (M = 28 ± 8 yr). [3H]-thymidine or 
eHJ-histidine were injected 45', 7, 13, 19 and 25 days 
prior to excision. Autoradiographs were evaluated with 
standard criteria. The size of the sebaceous glands in-
crease with age. Expressed in mm2 the mean size rose 
from .2258 ± 0.5 to .4003 ± 21 (p ::::: .01). Likewise the 
mean percentage share of sebaceous tissue within the 
total specimen rose from 37.6 ± 17 to 45.7 ± 24. The mean 
largest sebaceous glands within the 3 age groups rose 
from .3614 ± 15 to .5060 ± 23 (p ::::: .05). The turnover of 
the sebaceous glands in the aged is slowed down com-
pared to young adults. Labeled sebocytes migrate slowly 
out of the acini and are retained longer with a peak of 
total labeled cells between 7 and 13 days. Therefore 
sebum prod4ction declines with high age despite a dif-
fuse sebaceous gland hyperplasia. 
Like other skin appendages, sebaceous glands are affected by 
the ageing process [1-3]. Sebum secretion is steady throughout 
adult life and this falls about at the end of the fifth decade in 
women and around sixth or seventh decade in males [ 4]. No 
other biometric data of sebaceous glands in the aged are avail-
able. 
When looking at facial biopsies from ageing persons we were 
often surprised by the unusually large sebaceous glands. Ac-
cordingly we decided to measure gland size and to assess cellular 
kinetics at the same time. 
MATERIALS AND METHODS 
Subjects 
The elderly subjects included 16 volunteers (14 males, 2 females, 15 
caucasians, and 1 black) mean age 69 ± 5 yr. None were receiving drugs 
except 2, who were on digitalis. Informed consent was obtained. The 
late middle aged group consisted of 5 white males (mean age 50± 3 yr) . 
Data for a group of young adults were available from another study, 
using the same methodologies [5-7]. 
Autoradiography 
From each of 11 subjects single biopsies were taken from normal 
appearing skin of the upper cheek at 45' and 7, 13, 19 and 25 days, 
respectively, after local injection of 0.1 ml [3H) thymidine ([3H)-TdR) 
(Amersham, England, sp act 5 Ci/mM). In addition from 5 of these 11 
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subjects and from 5 other subjects a similar set of biopsies was taken 
after local injections of 0.1 ml [3H)-histidine (Amersham, England, sp 
act 5.5 Ci/mM). Specimens were fixed in buffe red neutral formalin, 
paraffin embedded and cut semiserially. The specimens were processed 
according to our established routine [5-8]. 
fH]-TdR 
The labeling index (Ll) , the percentage of basalar cells with labeled 
nuclei, was determined on specimens secured after 45'. Specimens 
obtained 7 to 25 days after injection provided the chance to observe 
the pattern of migration of labeled cells toward the sebaceous duct. 
{"H)-Histidine 
Labeling of the cytoplasm was followed in the same fashion. 
Specimens were viewed with a light microscope, often with the aid of 
a darkfield-condensor, which highlights the detection of silver grains 
[8]. 
Planimetry 
The labeled specimens were also used for quantitative measurements 
of sebaceous cross-sectional area as previously described [5,6]. Each 
biopsy was serially sectioned and every gland section utilized. Three 
types of measurements were made: (i) average mean cross-sectional 
area of a ll sebaceous glands in mm 2; (ii) individual largest sebaceous 
gland in each specimen in mm2 ; (iii) and proportion of total suJ"face 
occupied by the sebaceous glands, not including tissue of greater depth 
than the lower pole of the glands. It should be emphasized that this 
study focussed exclusively on sebaceous follicles; vellus hair follicles 
were ignored. 
Statistics 
The data were examined with Student's t-test. 
RESULTS 
The size of the sebaceous glands increased with age (Table 
1). This was seen in all 3 planimetric measurements. For in-
stance, the average mean size of sebaceous glands increased 
from 0.2258 mm2 in young adults to 0.2532 in late middle age 
and finally to 0.4003 in the elderly. 
No gross abnormalities except the general increase in seba-
ceous gland size (Fig 1) were seen. Nodular hyperplasia as in 
circumscribed senile hyperplasia [9] was absent. Within the 
follicular canal, the population of Demodex mites definitely 
increased with age. In the oldest age group hordes of mites 
often filled the infundibular canal. In almost all follicles from 
the aged group the infra-infundibulum had a well-defi~ed stra-
tum granulosum. This is not the case in young adults [10,11]. 
Lastly, with increasing age the quantity of retained vellus hairs 
increased. The greater degree oftrichostasis spinulosa in elderly 
skin has been noted previously [12]. 
The autoradiographic data are summarized in Table II. The 
LI for the group of aged subjects is 9.07 ± 3.6%, which is not 
significantly different from late middle age with 10.1% [5,6] (Fig 
2). However, transit time decreases in the aged as is seen from 
the speed of migration of eHJ-TdR labeled cells from the 
periphery of the sebaceous acini towards the sebaceous duct 
(Fig 3- 5). This implies decreased cell turnover. That prolifera-
tive activity does truly diminish is indicated by the fact that in 
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TABLE I. Planimetrical data of sebaceous g lands of 3 age-groups 
Size of largest 
Subjects No. of biopsies Region Age, yr Average mean s ize of sebaceous glands from Mean percentage sebaceous gland in tntn:.! eac~ speci.p1en surface area 
m mn1 ~ 
Adults, young 15 cheek 28 ± 8 .2258 
± 08} .3.614 ± 15} 37.6 ± 17.2 N = 15 
Adults, older 5 cheek 50 ± 3 .2532 ± .13 p ,;;; .01 .3536 ± 14 . p ,;;; .05 44 .3 ± 19.6 
N = 5 
Aged 21 ch eek 69 ± 5 .4003 ± .21 .5060 ± 23 45.7 ± 24.2 
FIG 1. Cheek skin in an aged subject. Sebaceous glands are numerous 
and comprise almost half of t he total sw-face. [3H)-TdR, 13 days 
(hematoxylin, reduced from X 48). 
FIG 2. Horizontal cut through a sebaceous follicle in an aged subject, 
labeled cells are confmed to the basal layer . ["H)-TdR, 45' (hematoxylin, 
r educed from x 300). 
TABLE II. Cell counts of 11 subjects in whom aH -thymidin.e labeled biopsies were obtained 
Number In te rval LBC" LLC' 
1 45' 175 
2 45' 140 
3 7 days 103 
4 7 days 217 
5 7 days 192 
6 7 days 211 
7 7 days 201 
8 13 days 207 
9 13 days 147 
10 19 days 77 
11 25 days 15 
" LBC = la be led basal cells of sebaceous glands. 
" LLC = labeled lipid cells. 
,. BC = basal ce lls of sebaceous glands. 
BC'" 
1876 
1587 
1370 
1542 
1433 
1315 
1266 
1312 
1450 
1233 
1210 
" LC = lipid cells, M = mean ± 1 standard deviation. 
LC" Ll % L~~: ~~c % 
2022 9.33 4.6G 
1365 8.82 4. 74 
M 9.07 ± .36 M 4.70 ± .06 
1351 3.79 
1285 7.68 
1444 6.67 
1281 8.13 
1388 7.57 
M 6.77 ± 1. 74 1 
1321 7.8G 
1605 4.81 
M 6.34 ± 2. 161 
1370 2.96 
1210 0.62 
BC 
LC % 
0.93 
1.16 
1.01 
1.20 
0.99 
1.03 
0.91 
0.99 
0.90 
0.90 
1.00 
M 1.00 ± .10 
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FIG 3. Specimen from elderly subject obtained 7 days after injection 
[ H)-TdR. Labeled cells have scarcely moved from the basal layer 
(arrows) (hematoxylin; reduced from x 300). 
the young the quantity of labeled cells falls by day 9 (Fig 6) 
[13], whereas this has not occurred in the aged till day 13 (Fig 
6). At day 7, the eHJ-TdR labeled cells in aged persons are still 
in or near the basal cell layer (Fig 3) whereas they had moved 
into the fundus in the young. On day 13 there are still many 
labeled cells in the mid-acini (Fig 4). A considerable number of 
la~eled cells are still present in the radioautographs at day 19 
(Ftg 5). Even on day 25 there are appreciable numbers of 
labeled cells (Fig 6). 
Similarly, 7, 13, and 19 days post injection of CHJ-histidine 
there are many grains present in the acinar cells of the aged 
persons (Fig 7). There was even some labeling on day 25. This 
label cleared much faster in the younger age groups, and in 
patients with acne vulgaris [5]. 
The ratio of differentiating cells (sebocytes) was fairly con-
stant, the mean being 1.00 ± 0.10. This figure is similar for 
sebaceous glands in young adults [6] and circumscribed senile 
sebaceous gland hyperplasia [9], but different for epidermis, 
where the basal cell pool comprises one-third of the viable 
epidermal cells [6]. 
DISCUSSION 
Despite the diffuse hyperplasia of sebaceous follicles in the 
aged sebum output falls. This runs counter the generalization 
that the output of sebum varies directly with size. This disparity 
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FIG 4. Specimen from elderly subject obtained 13 days after injection 
of eHJ-TdR. Labeled cells have moved further into the acini (arrows) , 
but have not yet reached the sebaceous duct (hematoxylin; reduced 
from X 300). 
may be explained by a lengthened cell cycle time, that is 
decreased proliferative activity. eHJ-TdR and eHJ-histidine 
labeled sebaceous cells migrated considerable more slowly in 
t~e aged (Fig 3:-6) than in younger. For instance, total label 
[ H]-TdR cells mcreased to the seventh day and did not fall 
before day 13. Similarly, there was more histidine labeling over 
sebaceous acini on days 7 through 25 in the aged group com-
pared to the young adults. The increased grain density was 
striking, although no quantitative counts were done. Admit-
tedly, the evidence that cell turnover decreases is indirect· no 
information is available regarding the duration of the various 
phases of the cell cycle (G~, S, G2, mitosis) . It should be noted, 
that the LI is not a reliable indicator of cell turnover· the value 
did not decline in the elderly, suggesting prolongati~n of the S 
phase. 
In the circumscribed sebaceous gland hyperplasia the glands 
attain extreme sizes, and cell movement is considerably slowed 
down, even more than in the sebaceous follicles of the aged 
described herein [9]. It should be added, that not every speci-
men shows these changes. The variability in the aged is great. 
Most of the specimens used in this study were from males. We 
have, in addition, looked at other slides from females and found 
that they have very big glands. 
The careful technical assistance of Mrs. Angelika Endell and Ms. 
Anette-Maria Ruhfus is acknowledged. 
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FIG 5. Acini of a sebaceous follicle in an aged subject. Labeled cells 
(arrows) have moved into the mid-acini toward the sebaceous duct. 
[3H]-TdR, 19 days (hematoxylin; reduced from x 300). 
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FIG 6. Percentage of total labeled cells with time. The stippled curve 
is adapted from reference 13. 
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